Infant massage has been a long time and common practice, yet investigating this technique in the academic context is still rarely done. Mother in fact plays an important role in ensuring the effectiveness of infant massage, and therefore she is required to learn about it. This research attempts to find out the effects of infant massage training and education on the infant's physical development for mother in rural areas in Indonesia. This study was designed to compare two groups, namely, the first group of 17 mothers with infant massage education and training intervention since the third trimester, and the second group of 17 mothers without intervention. Body weight, body length, circumference of the upper arms, suckling frequency and suckling duration of the babies in the two groups were compared one month after delivery. One month after the group of mothers giving massage to their babies, there were significant differences (p < 0.05) in body weight, body length, suckling frequency of the babies in the two groups, while none for circumference of upper arms and suckling duration. Comparing the effects of massage on babies before and after giving infant massage, there were significant differences in suckling durations and body weight of the babies. Our study suggests that, after receiving an education on infant massage, mothers with babies are recommended to give massage to their babies. Infant massage brings various benefits to the babies, and it can be performed in natural contexts, including in rural setting.
Introduction
The benefits of massage for babies have been long recognized. Massage stimulates babies to have better physical growth and become a powerful stimulus to the early life of a baby (Heath & Bainbridge, 2004) . It also creates a closer mother-infant bonding (Bagshaw & Fox, 2005) . Newborn babies receiving massage are known to make a quickly health recovery when they are sick (Abdallah, Kurdahi, & Hawwari, 2013) .
Since mothers in many cultures are responsible for the well-being and care of their babies, then they could play strategic roles in stunting prevention. The data issued by the World Bank reveal that, in 2013, as many as 37% of Indonesian children under five years of age or equal to 9 million children suffered from stunting (The World Bank, 2018) . The number decreased to 30% in 2018 (MoH, 2019) . The data from the Indonesian Ministry of Health show that most cases of child stunting occur in rural areas.
Mothers should be empowered, among others, through infant massage training. Most existing researchers so far have discussed infant message in the contexts of hospitals or other health facilities. As far as the researcher is concerned, a very few studies have been carried out with regard to discussions on the effects of infant massage to infant growth, and how mothers get involved in the activity in the natural contexts of their daily life. This research is then an attempt to examine the effects of mother's involvement in infant massage in the context of rural areas in Indonesia.
book and leaflet on infant massage. The second group, the non-intervention group, is the mothers who only had note book with them.
Research Procedure
The intervention group received trainings in infant massage for 4 consecutive days. The trainings were led by instructors and the object of massage was infant phantom. Trainings were carried out simultaneously in the village maternity clinic. Leaflet provided extra information about infant massage.
After giving birth, the mothers got the same trainings for 4 consecutive days. The mothers were asked to massage their babies twice a day-when the babies were taking a bath in the morning and in the afternoon-for the duration of 30 days. The researcher supervised the process of infant massage. Before massage was given, the weight, length, and circumference of the upper arms of the babies were measured. The researcher also interviewed the mothers about the suckling frequency and suckling duration of their babies. The data were recorded in the note book distributed to each mother before.
Meanwhile, the non-intervention group received note book and leaflet. The mothers in this group accepted explanation of how important massage is for their babies. However, they did not receive any training in infant massage. The measurements of baby weight, length, circumference of the upper arms, and suckling frequency and duration were made every week until the fourth week.
Infant Massage Technique
Infant massage took place for 25 minutes. Massage started in the face area, then chest, stomach, arms, legs, and back of the head. Each area was slowly and gently massaged. When giving the massage, the mother maintained eye contact and "communicated" with her baby. A series of massage was done 6 times for 8 seconds each. Baby oil was used for the infant massage.
Research Variable
The research variables in this research are: a. The body weight of baby was measured with a special weight scale, GEA. The measurement results (in grams) were converted into NCHS category, namely, standard deviation (SD) <-3 to<-2 and SD -2 to SD 2. b. The body length of baby was measured with a paper measuring gauge. The measurement results (in centimeters) were converted also into NCHS category, standard deviation (SD) <-3 to <-2 and SD -2 to SD 2 c. The circumference of the upper arms of baby was measured with an arm gauge for baby, and the measurements were categorized into >0.5 cm/month or < 0.5 cm/ month. d. Suckling frequency of baby was measured during the research period with the categories: >10 time suckling frequency /day or <10 time suckling frequency/day. e. Suckling duration of baby was categorized into >15 minutes or <15 minutes.
Data Management and Analysis
The differences between the research variables before and after intervention in each group and between the intervention and non-intervention groups were compared. All statistical tests were done with 95% CI.
Research Ethics
Before carrying out this research, the research got an approval from the Research Ethics Commission from Politeknik Kesehatan Kemenkes, Medan beforehand No. 0237/KEPK/POLTEKKES KEMENKES MEDAN/2018. In order to draw information from the respondents, the researcher gave them an informed consent to sign. The informed consent clearly stated that the respondents could leave the research process at any time.
Results

Data of Mother's Demographics and Infant Characteristics in Intervention and Non-Intervention Groups
This study involved 34 mothers who were in the third trimester of pregnancy. They were divided into two groups. The first group of 17 mothers is the intervention one, while the second group of other 17 mothers were the non-intervention one. All mothers had safe delivery with the total of 19 male babies and 15 female babies. Most female babies (65%) were from the non-intervention group. Seen from pregnancy interval and mother parity, the profiles of the two groups were similar. The majority of mothers' latest pregnancy interval was 2 years. Most were multiparous women (70.6% of multiparity in each group). In the intervention group, 64.7% of mothers were in their 20-≤30 years of age while in the non-intervention group 52.9 % in their >30 years of age. Table 2 provides data on the conditions of each group before and after intervention and on the differences of the two groups. Fundamental differences are made by the intervention group. After 4-week intervention, all mean variable values increase significantly. Compared to the conditions before intervention, there are increases in body weight as much as 26.8%, body length as much as 5.2%, circumference of uppers arms as much as 11.8%, suckling frequency as much as 44.7%, and suckling duration as much as 61.6% after intervention. The main difference occurs in the increasing ability for suckling. All changing conditions are statistically different (p-value < 0.05).
Different from the babies in the intervention group, the babies in the non-intervention group undergo the following conditions. There are increases in body weight as much as 22%, body length as much as 1%, and circumference of upper arms as much as 11.9%. There are slightly difference in suckling frequency (13.2%) and suckling duration (52.4%). All changing conditions, but body length, in this group have statistical values (p) < 0.05.
The differences between the intervention group and non-intervention group come up with different statistical test results. For body weight, body length, and suckling frequency variables, the differences are statistically significant (p < 0.05), while circumference of upper arms and suckling duration variables do not indicate any difference. The differences between the groups are clearly seen in Picture 1 above. It indicates weekly changes in each variable. Body weights of all babies increase steadily until the third week yet several babies gain significant body weights in the fourth week. The maximum gain weight for several babies in the intervention group is 1000 grams while in the non-intervention group, 700 grams. The same pattern also applies to the body length of the baby. In the first two weeks, the body length reach of the babies in the two groups is relatively the same. However, from the third to the fourth weeks, the babies in the intervention group grow more significantly in body length compared to those in the non-intervention group. Picture 1 part c presents the changes in the circumference of uppers arms.
Striking changes are seen in third and then fourth weeks. Suckling frequency and suckling duration of the babies in the intervention groups are much better than those in the non-intervention group when intervention enters the third week.
Discussion
Educating mothers about infant massage certainly has beneficial effects on their babies. The best time for mothers to receive infant massage education is during the period of entering the third trimester of pregnancy to one month after delivery. Babies having massage undergo physical development in terms of body weight, body length, and circumference of upper arms. They look comfortable during breastfeeding. This condition indirectly create an intimate connection between mother and her baby.
Previous study reveals that after having one-year massage right after their birth, babies record higher scores for motor and mental development. The babies pain responses are low and have shorter LoS (length of stay) in hospital (Abdallah, Kurdahi, & Hawwari, 2013) .
This study also suggests that appropriate infant massage techniques performed by the mother stimulate her baby to gain body weight significantly (Ferber et al., 2002; Lee, 2006) . Infant massage and physical exercises could cause rapid weight gain for preterm infants as well (Diego, Field, & Hernandez-reif, 2014) . With massage and physical exercises, babies show significant growth in their bone length as shown in their increasing body length (Field, Diego, & Hernandez-reif, 2010) .
Babies who are given massage have a better sleep quality than those who are not (Field et al., 2016) . Babies need to get enough sleep for healthy growth as shown in their increasing body weight and length. This is possible because infant massage improves blood circulation of the baby (Field, Diego, & Hernandez-reif, 2007) . Another hypothesis regarding infant massage is that stroking the muscles of a baby activates a receptor in the baby's body. This receptor is responsible for stimulating effective baby metabolism which in turn promoting rapid physical growth of the baby (Field et al., 2004) .
In addition, infant massage seems to be closely related to quality of baby suckling. This study reveals that the suckling frequency and suckling durations of the babies of the mothers in the intervention group are better than those in the non-intervention group (see pictures 1d and 1e). Weight and length gain of babies do correlate strongly with breastfeeding at least during the early six months of infancy (Küpers et al., 2015) .
However, it is important to recognize the psychological effects created by skin-to-skin contact between mother and her baby. This study finds out that mothers who massage their babies in fact establish positive relationships with their babies. These positive relationships maintain the emotional stability of the mothers which in turn stimulates mothers to improve their breast milk production (Gurol & Polat, 2012) . Positively psychological condition allows mothers to produce adequate quantity of milk their babies.
The importance of infant massage has been recognized for a long time (Reissland & Burghart, 1987; Field, Diego, & Hernandez-reif, 2007) . New studies also confirm that infant massage helps mother to develop affection for her baby (Gurol & Polat, 2012) . It does not only meet the physical needs of the baby but also facilitates both mother and her baby to build positive relationships (Clarke et al., 2002) . Compared to the mothers who do not participate in infant massage training, those who join the infant massage trainings for 8 weeks report of better self-confidence in fulfilling their role. The trainings help them to build more intimate and positive relationships with their babies (Vicente, Veríssimo, & Diniz, 2017) . For the mothers, massage could become an activity to channel affection for their babies (Porter et al., 2015) . A relaxed emotional state enables mothers to have much better sleep quality (Field et al., 2016) .
Like in other cultures, it is the common and traditional role of Indonesian mothers, especially those living in rural areas, to bath their baby. Therefore, mothers do not need to spare specific time to massage their baby since it could be done during bath time because giving infant massage during bath is a natural process a mother could perform (Cooke, 2015) . Since many mothers lack adequate knowledge about infant massage techniques (Wati & Renityas, 2014) it is then necessary to train and educate them on infant message from the final phase of their pregnancy to one month after giving birth.
Conclusions
This study proves that infant massage is an effective way to improve baby's physical profiles and suckling quality. It supports the argument that infant massage trainings and education for pregnant women are important to ensure the well-being of both mothers and their babies.
The development and growth of baby are closely related to the baby's relationship with the people around him. This study indicates that as the closest person to her baby, a mother plays a very important role in ensuring the life quality of her baby in the future.
